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ABSTRACT 
In recent years, many livestock herders living near Yala National Park, Sri Lanka have 
reported livestock losses due to predation by leopards (Panthera pardus kotiya). Despite 
herders’ attempts to safeguard their cattle, livestock depredation remains an issue, 
sometimes causing herders to kill leopards in retaliation. In an effort to mitigate the 
human-leopard conflict, protective cattle enclosures made from steel pipes and mesh wire 
were introduced to prevent leopard attacks on cattle. This study aims to assess the severity 
of leopard predation on livestock, understand the methods used in retaliatory killings, 
examine the effectiveness of existing livestock protection methods, and evaluate the 
success of steel protective cattle enclosures on limiting livestock predation. The results 
indicate high predation rates on juvenile livestock, and indicate that poison is the leading 
cause of leopard fatalities. Furthermore, the majority of existing livestock protection 
methods did not significantly decrease predation rates, but protective cattle enclosures 
were very effective at reducing predation rates. However, high production costs make these 
enclosures an unsustainable solution. Subsequently, alternative policies like a government-
funded compensation scheme for herders who endure livestock losses should be considered 
to minimize human-leopard conflict.   
 
Keywords: Panthera pardus kotiya, Yala National Park, human-leopard conflict, livestock 
predation, Sri Lanka. 
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INTRODUCTION 
The leopard (Panthera pardus) is the most adaptable of the big cat species, occupying a 
variety of habitat types across sub-Saharan Africa, the Middle East, the Far East, South 
Asia and Southeast Asia (Alderton 2002). Like many large carnivores, leopards are 
threatened by habitat destruction and conflict with humans. Livestock predation is one of 
the most common forms of human-leopard conflict, as leopards tend to occupy lands 
shared by pastoralists. Leopards prey on a variety of livestock in the different areas they 
occupy, including but not limited to, sheep in Iran, cattle in Botswana, goats in Kenya, and 
buffalo in Sri Lanka (Sanei & Zakaria 2011; Ogada et al. 2003; Mmopelwa & Mpolokeng 
2008; De Silva et al. 1994). Livestock herders have relatively low incomes, and their 
livelihoods are often adversely affected by carnivore predation.  
 
Although large carnivores, humans, and their livestock have coexisted in shared areas for 
centuries, the rise in human-carnivore conflict is a recent phenomenon, most likely due to 
the exponential increase in human population (Kolowski & Holekamp 2006). Research 
suggests that humans are responsible for the majority of carnivore mortalities, caused 
primarily by poison, road accidents, snaring or shooting (Sreekumar & Kalaivanan 2016). 
These fatalities, both intentional and accidental, mainly occur in areas outside the 
protective borders of reserves and national parks (Harcourt et al. 2001). Furthermore, 
studies indicate that human-wildlife conflicts are concentrated at the edges of protected 
areas (Treves & Karanth 2003). This paper examines human-leopard conflict in the form of 
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livestock depredation and retaliatory killings in the areas surrounding Yala National Park, 
in the southeast of Sri Lanka.  
 
The Sri Lankan Leopard (Panthera pardus kotiya) is one of nine leopard subspecies, and is 
classified as endangered by the International Union for the Conservation of Nature (Kittle 
& Watson 2008). Furthermore, this endemic species is also the island’s apex predator and 
plays an important role as a keystone species in the ecosystems it inhabits (Kittle et al. 
2014). Leopards are widely distributed across Sri Lanka, but have population strongholds 
in national parks, specifically Wilpattu National Park in the northwest, and Yala National 
Park in the southeast (Figure 1). Recent studies indicate resident leopard populations are 
present in all climatic zones of the country, except for the highly populated urban Western 
province (Kittle & Watson 2004). Although large non-protected forested areas still remain, 
they are highly fragmented. It is believed that national parks, which make up 12% of the 
country’s landmass, are home to the majority of remaining leopard populations 
(Santiapillai 1982). 
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Figure 1: Map of Yala National Park and relative position in Sri Lanka 
 
Yala National Park is the second largest national park in the country with an area of 97,880 
hectares. Block 1 of the park is reputed to have one of the highest leopard densities in the 
world (Kittle 2009), presumably due to its abundant prey and permanent artificially 
managed water sources (Kittle & Watson 2012). Furthermore, the leopards here are not 
easily disturbed by human presence in vehicles (De Silva & Jayaratne 1994), making it one 
of the best places to observe leopards worldwide. Subsequently, Yala is Sri Lanka’s most 
visited national park, attracting 380,000 visitors and generating almost 285 million rupees 
Content may not reflect National Geographic's current map policy. Sources: National Geographic, Esri, DeLorme, HERE, UNEP-WCMC, USGS, NASA, ESA, METI, NRCAN, GEBCO, NOAA, increment P Corp.
Yala National Park
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¯
By: Saira Khan
Date: April 17, 2015
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Source: Global Administrative Areas
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or 2 million USD1 in revenue each year (SLTDA 2013). Tourism is an integral contributor 
to Sri Lanka’s GDP and Yala National Park is of great economic importance since foreign 
tourists bring in nearly 95% of the park’s annual revenue (SLTDA 2013). Therefore, 
leopard conservation is both ecologically and economically important for Sri Lanka. 
 
Leopards are solitary animals and are highly territorial. Although male leopards overlap 
female territories, they do not tolerate other males in their territory. Once old enough to 
fend for themselves, cubs are forced to find their own territory (Marker & Sivamani 2009). 
High leopard density within Yala National Park causes young leopards to relocate to the 
buffer zone and surrounding areas in order to establish individual territories. However, due 
to abundant vegetation for grazing and large water bodies, cattle herders also occupy these 
regions, rearing livestock for milk and curd production. Leopard predation on calves 
remains a common occurrence despite the presence of natural prey such as wild boar, 
hares, and spotted deer, as well as the employment of strategies to deter leopards from 
livestock. This creates economic losses for cattle herders, who sometimes take revenge 
through retaliatory killings of leopards.  
In an effort to protect the livelihoods of cattle herders, as well as minimize retaliatory 
killings of leopards, the John Keells Group donated protective cattle enclosures to select 
at-risk herders as part of a Corporate Social Responsibility (CSR) initiative entitled Project 
Leopard. These pens (Figure 2) are 10 feet wide x 15 long x 5.5 feet high, and can hold 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  1	  United	  States	  Dollar	  (USD)	  =	  140.80	  Sri	  Lankan	  Rupees	  (LKR),	  Exchange	  Rate	  on	  
September	  15,	  2015	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approximately 35 calves. They are manufactured using steel pipes and mesh wire fencing, 
preventing carnivores from penetrating the enclosure. Despite allowing their livestock to 
graze freely during the day, livestock herders secure their calves in the pens overnight to 
protect them from predators.  
 
Figure 2: Example of a protective cattle enclosure donated through Project Leopard. Photo © Sanjiv 
Fernando 
 
This paper investigates leopard predation on livestock and its subsequent effect on herders’ 
livelihoods, obtained through surveys with livestock herders in the regions surrounding the 
Yala National Park buffer zone. The main objectives of this study were to: (1) assess the 
severity of leopard predation on livestock, (2) understand the motives and methods behind 
retaliatory killings, (3) examine the effectiveness of existing livestock protection methods, 
and (4) evaluate the success of protective cattle enclosures as a tool for limiting leopard 
predation on livestock. 
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METHODS 
Data Collection 
The human-leopard conflict study around the Yala National Park buffer zone was based on 
surveys of 55 livestock herders. The severity of the conflict was measured by the rate of 
leopard predation on cattle and the number of leopards killed in retaliation by herders. The 
study also assessed the efficiency of existing prevention methods, and evaluated the 
success of steel protective cattle enclosures on decreasing leopard depredation on cattle as 
a potential solution to mitigating the conflict. Two sets of interviews were conducted with 
cattle herders in areas surrounding the Yala National Park buffer zone. The majority of 
surveys were administered in June and July 2014, though some follow-up interviews were 
conducted in December 2015. 
 
The first set of interviews assessed conflict experienced by cattle herders who do not have 
permanent protective enclosures for their livestock. Twenty-eight herders were interviewed 
opportunistically using a standardized questionnaire. A number of herders had voiced 
concerns about their livestock losses to G. Gamage, an executive at the Cinnamon Wild, a 
John Keells hotel bordering Yala National Park. Using the contact information they had 
provided, we tracked down these herders and interviewed them at the sites where they kept 
their cattle. We also visited milk collection stations, where herders drop off and sell their 
daily milk collection, to find additional livestock herders to interview. After information 
spread in the village that we were surveying livestock herders about leopard predation, a 
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few farmers approached us, eager to tell their stories. The questions addressed factors such 
as the number of livestock killed by leopards, the number of leopards killed by herders, the 
average income of herders, and existing strategies implemented to prevent leopard attacks. 
Meanwhile, The second set of interviews was conducted with 29 herders who had received 
steel and mesh protective enclosures at various points over the last four years from Project 
Leopard. These 29 herders were also interviewed opportunistically using a standardized 
questionnaire designed to compare conditions before and after the installation of the 
protective enclosure. Sample questions included: average income before and after the pen 
was installed, number of leopards killed before and after enclosure construction, and 
number of cattle (herd size) prior to and following the installation of the protective 
enclosure. The full questionnaire appears in Appendix X. 
 
Data Analysis 
I. Relationship between severity of leopard predation and number of leopards killed. 
We used data on herd size and the average number of calves killed per year to determine 
the mean percentage of calves killed per year. Using the sample of herders without 
protective enclosures, we tested for a correlation between predation rate (% of calves killed 
by leopards/year) and retaliatory killings (average number of leopards killed/year/herder). 
Due to the large range in the number of years herders had spent in the area, the average 
number of leopards killed/year was selected as an accurate metric to analyze retaliatory 
killings. Additionally, we looked for correlations between retaliatory killings and herders’ 
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average monthly income to determine if economic hardship influenced retaliatory killings. 
We calculated the mean average monthly income and split livestock herders into two 
subsets: those earning above the mean (high earning) and those who earn below it (low 
earning). We assessed if there was a significant difference in retaliatory killings between 
high earning and low earning herders, using a two-tailed t-test assuming equal variance. 
 
II. Distribution of techniques employed in retaliatory killings 
We obtained data regarding the number of leopards killed per herder and the techniques 
used for retaliatory killings through surveys with herders without protective enclosures. 
We used a pie chart to illustrate the distribution of methods used for retaliatory killings of 
leopards. 
 
III. Analyzing the effectiveness of existing prevention strategies 
Based on data collected during the interviews and through personal observations recorded 
on site visits, it is apparent that herders without protective enclosures for their cattle utilize 
a variety of strategies to protect their cattle from predators. We illustrated the number and 
the diversity of existing predator deterrent techniques used by different herders using a 
stacked column graph. We also tested for a correlation between the number of prevention 
strategies employed and the predation rate (% of calves killed by leopards/year).  
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In order to assess if a particular prevention strategy (fires, lamps or flashlights, wind 
distractions, noise distractions, and the chanting of mantras) had a significant impact on 
decreasing leopard predation rates, we compared the mean predation rate for herders who 
use a particular prevention strategy with the mean predation rate of those who do not. For 
example, the mean predation rate was calculated for herders who use fires and for herders 
who do not use fires as a predator deterrent technique. We then determined if there was a 
significant difference between the two means using a two-tailed t-test assuming unequal 
variance. This was repeated for each prevention strategy. A clustered column graph was 
then used to display the difference in average percentage of calves killed dependent on the 
use or non-use of each strategy. 
 
IV. Evaluating the success of steel protective cattle enclosures  
The first step in measuring how effective steel protective cattle enclosures were at 
mitigating the human-leopard conflict was to determine if the enclosures had a significant 
impact on increasing the number of livestock per herder. We used the surveys administered 
to herders who had been using a protective enclosure to acquire these results. We 
calculated the decrease in predation rate and the change in herd size/year for each herder. 
We then used a one-tailed paired t-test to assess the difference in predation rate prior to and 
after the installation of the protective enclosure. 
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The second method used to evaluate the success of protective cattle enclosures was to 
examine if the use of protective enclosures influenced an increase in average monthly 
income. We utilized a one-tailed paired t-test to determine if the mean average monthly 
income after pen installation was higher than the mean average income prior to receiving 
the enclosures. We also calculated the change and percentage change in average monthly 
income, as well as the change and percentage change in average monthly per year with the 
enclosure for each herder. 
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RESULTS 
I. Relationship between intensity of leopard predation and retaliatory killings. 
The average number of calves killed per year ranged from 1 to 25, with a mean of 8.3. The 
average percentage of calves killed per year ranged from 8.3% to 100%, with a mean of 
48.8%. The average number of leopards killed annually ranged from 0.00 to 0.50, with a 
mean of 0.121 leopards killed/year/herder (Figure 3a). No significant relationship exists 
between intensity of livestock predation and retaliatory killings, evidenced by an r2 value < 
0.001 (Figure 3b). The lack of a correlation may be influenced by the Buddhist culture 
prevalent in the area (70% of Sri Lankans are Buddhist); several herders stated they would 
never kill a leopard as it conflicted with their religious and cultural beliefs. When 
eliminating herders who did not kill any leopards, the average number of leopards 
killed/year ranged from 0.080 to 0.500, with a mean value of 0.253. Amongst the subset of 
herders who killed at least one leopard, there was a slight correlation (r2 = 0.424) between 
livestock predation and retaliatory killings when using a binomial distribution model. 
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Figure 3a: Relationship between average number of leopards killed/year/herder and percentage of calves 
killed by leopards per year. x ̅  leopards killed/year = 0.121, x̅   % calves killed = 48.8; n = 28 
 
 
Figure 3b: Relationship between retaliatory killings and predation rate, amongst herders who killed one or 
more leopards. x ̅  leopards killed/year = 0..253, x̅   % calves killed = 50.3; n = 9 
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a. Relationship between average monthly income and retaliatory killings 
Livestock herders reported average monthly incomes ranging from LKR 12,000 to LKR 
60,000, with a mean of LKR 24,214. Figure 4 reveals no significant relationship (r2 = 
0.097) between the number of leopards killed per year and the herder’s average monthly 
income. A mean of 0.166 leopards/year/herder were killed by herders earning below the 
mean average monthly income, while a mean of 0.135 leopards/year/herder were killed by 
those earning above the mean average monthly income. There was no significant 
difference in the mean number of retaliatory killings between high-earning and low-
earning herders (p = 0.75). 
 
Figure 4: Relationship between number of leopards killed/year and average monthly income. x ̅  leopards 
killed = 0.154, x ̅ average monthly income = 24,364; n = 22 
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II. Distribution of methods used in retaliatory leopard killings 
The total number of leopards killed per herder ranged from 0 to 20. Ten of the twenty-eight 
herders (35.7%) admitted to having killed at least one leopard in retaliation for attacks on 
their livestock. Amongst these 10 herders, it was found that a total of 60 leopards have 
been killed, though the time span for this figure ranges up to 45 years. The majority of 
leopards (82%) were killed by poison, in the form of a carbofuran insecticide. Curator® is 
the most commonly available brand of carbofuran, with a 250g packet of the crystals 
selling for just LKR 650 (~5 USD). Herders poison leopards by applying the toxic 
insecticide to the carcass of the dead calf before the leopard comes back to finish its meal 
the following night. The remaining retaliatory killings of leopards occurred by gunshot 
(15%), and snares (3%). 
  
Figure 5: Distribution of methods used for retaliatory killing of leopards. n leopards killed = 60; n herders = 
10. 
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III. The effectiveness of existing prevention strategies on limiting leopard predation 
 
Figure 6: An example of a stick fence used to prevent calves from wandering away and to safeguard calves 
from attacks from predators. Photo © Sanjiv Fernando 
 
Cattle herders without a steel protective cattle enclosure employ more traditional methods 
to safeguard their livestock and prevent leopards from attacking the calves. A total of six 
different prevention methods were found to be in place among the twenty-eight herders 
interviewed. These were: (i) A fence made of sticks and logs to prevent calves from 
wandering away (Figure 6), (ii) lighting fires in order to use light, heat, and smoke to deter 
predators, (iii) the hanging of lamps or flashlights to simulate a human presence, (iv) 
hanging rags, clothes or bags to cause wind-induced movement to frighten predators, (v) 
using aluminum sheets to create noise to repel predators, and (vi) The chanting of mantras 
by herders before leaving their cattle for the night in order to ward off evil spirits and 
predators. Figure 7 illustrates the number and diversity of existing prevention methods 
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employed by herders. The number of prevention strategies used varied from 1 to 5, with a 
mode of 2 prevention strategies employed. 
 
 
Figure 7: Number and diversity of prevention strategies employed per herder. Mode  = 2; n = 28. 
  
The results indicate that no correlation exists between the number of prevention strategies 
used and the percentage of calves killed by leopards per year, as displayed by the r2 value 
< 0.001 in Figure 8. This suggests that utilizing a greater number of predator deterrent 
techniques does not have a significant impact on reducing leopard predation rates on 
livestock.  
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Figure 8: Relationship between number of predator deterrent strategies used and predation rate. x ̅ number 
prevention strategies = 2.33, x ̅  % calves killed/year = 48.8; r = -0.0186, n = 28. 
 
a. Fires 
Every single herder interviewed employed stick fences as a livestock protection method. 
Fire was found to be the second most common strategy used to protect cattle from leopard 
attacks. The majority the interviewed herders (61%) light fires as a method to deter 
leopards and other animals away from young cattle. In the case of herders who used fire as 
a prevention method, leopards killed on average 50% of the calves, while 47% of calves 
were killed on average by leopards when herders did not use fire as a deterrent. The usage 
of fires did not significantly influence the average percentage of calves killed by leopards 
(p = 0.73). 
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b. Flashlights and lamps 
The use of flashlights and lamps was the third most utilized strategy with 46% of the cattle 
herders interviewed employing it as a method to prevent leopards from attacking their 
livestock. For herders who used either flashlights or lamps, leopards killed on average 45% 
of the calves, while 52% of calves were killed on average by leopards when herders did not 
use this prevention tactic. The use of flashlights and lamps did not significantly impact the 
number of calves killed by leopards (p = 0.39).  
 
c. Wind distractions 
Over a third of herders (36%) interviewed used wind distractions in the form of clothes, 
rags, or bags left to fly in the wind and deter leopards from livestock. For herders who used 
any form of wind distraction, leopards killed on average 52% of the calves, while 47% of 
calves were killed on average by leopards when herders did not use fire as a deterrent 
tactic. The use of wind distractions did not significantly affect the average percentage of 
calves killed by leopards (p = 0.55).  
 
d. Noise distractions  
A small minority (7%) of herders used noise distractions, in the form of aluminum sheets 
that clatter in the wind, as a strategy to safeguard livestock from leopard attacks. Herders 
who employed this method experienced 19% of their calves fall victim to leopard attacks, 
while 51% of calves were killed on average when herders did not use noise distractions. 
The use of noise distractions had a significant effect on the average percentage of calves 
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killed by leopards (p < 0.001). However, only 2 herders used noise distractions as a 
deterrent method, therefore the sample size is too small to draw definitive conclusions on 
the success of this method. 
 
e. Chanting of mantras 
A small selection (14 %) of livestock herders believe that chanting certain mantras helps to 
safeguard their cattle and repels leopards from the area where the young livestock is 
housed. Herders who employed this method experienced 60% of their calves fall victim to 
leopard attacks, while 47% of calves were killed on average when herders did not chant 
mantras. The chanting of mantras did not significantly affect the average percentage of 
calves killed by leopards (p = 0.10).  
 
 
Figure 9: Comparison of the average percentage of calves killed dependent on the use or non-use of each 
existing prevention strategy. Stick fences were used by every farmer and were therefore not graphed.  
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IV. An evaluation of the success of steel protective cattle enclosures 
a. Effect on reducing leopard predation and increases in herd size 
All herders reported zero calves had been killed inside the enclosure after the introduction 
of the protective cattle enclosure, except for one case where one calf was killed inside the 
pen. In this instance, poor maintenance allowed the mesh wire to come loose, enabling the 
leopard to create a hole and force entry. Prior to the installation of enclosures, herders 
experienced an average predation rate of 7.28 calves per year. When also accounting for 
leopard predation outside of the enclosures, such as when livestock were grazing, herders 
experienced a significantly lower (p < 0.01) average predation rate of 0.78 calves/year after 
the installation of protective enclosures. On average, predation rates decreased by 87%, 
with a mode of 100%.    
 
Change in herd size after the installation of the enclosure ranged from +60 to -10, with a 
mean of +15.03. Herders who used protective enclosures for a longer period of time are 
likely to experience a larger increase in herd size. Subsequently, the annual increase in 
herd size was calculated by dividing the total increase in herd size by the number of years 
that that the enclosure had been in use. The mean annual change in herd size was +7.14 
individuals, with a range of -6.67 to 16.67. The two instances where decreases in herd size 
were reported were caused by several livestock fatalities due to a severe drought in 
September 2014, rather than fatalities due to leopard predation.  
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b. Influence on average monthly income 
Prior to receiving a permanent steel and mesh wire protective cattle enclosure, the mean 
average monthly income among herders interviewed was Sri Lankan Rupees (LKR) 
20,593, with a range of LKR 12,000 to LKR 30,000. After receiving a permanent steel and 
mesh pen, average monthly income varied from LKR 15,000 to LKR 50,000, with a mean 
of LKR 29,496. The mean increase in average monthly income for herders who had been 
living with a protective enclosure was LKR 9,714, with increases in average monthly 
income ranging from 0 to 20,000 rupees. The mean average monthly income increased 
significantly after the installation of protective cattle enclosures (p =0.0000068). 
Percentage changes in average monthly income ranged from -25% to a +194%, with a 
mean of +48.48% This metric disproportionately favors herders who have been in 
possession of protective enclosures for an extended time period. Therefore the percent 
change in average monthly income per year was calculated by dividing the change average 
monthly income by the number of years since the herder acquired the enclosure. The mean 
% change in average monthly income/year was +23.43%, with a range of -17% to +67%. 
Only two herders reported decreases in average monthly income. Both of them received 
enclosures in July 2014, but experienced several livestock losses due to the drought in 
September 2014, thereby decreasing their herd size and impacting their incomes. 
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c. Impact on decreasing retaliatory killings 
All herders reported zero retaliatory leopards killings after the installation of protective 
cattle enclosures. They said that the leopards were no longer a threat to their incomes since 
their livestock were safe; therefore there was no motive or reason to kill them. This 
demonstrates that protective enclosures are extremely effective at preventing retaliatory 
leopard killings. 
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DISCUSSION 
The results display no correlation between the rate of leopard predation and the number of 
retaliatory killings. There was also no significant difference in the number of retaliatory 
killings between high-income and low-income herders. This suggests that retaliatory 
killings are not driven solely by revenge or economic reasons, and observations suggest 
that religious and cultural beliefs may be preventing more retaliatory killings. These 
findings conflict with previous studies indicating that persecution by people, based on real 
or perceived threats to livestock, is a fundamental cause of observed declines in carnivore 
populations (Woodroffe 2001). Subsequently, it is important to also consider the social 
aspects and cultural demography of communities involved in human-wildlife conflicts.   
 
It is evident that poison, in the form of a carbofuran insecticide, is the most prevalent 
method for retaliatory killings. This is mainly due to its low cost and widespread 
availability. Furthermore, the poison is not immediately effective, and leopards do not die 
on site. Instead, by the time poison takes effect and becomes fatal, the leopard is likely to 
have returned to forested areas or rocky outcrops. Subsequently, the death of a poisoned 
leopard cannot be easily traced back to a specific livestock herder. The low usage of 
shooting and snaring are likely due to the high cost of acquiring guns and snares, as well as 
the high risk of herders being discovered by authorities due to the sound of gunshots or 
distress calls from a trapped leopard. Additionally, it leaves herders with the burden of 
disposing of the leopard carcass, further increasing their risk of being apprehended.  
	  
	   24	  
 
The majority of existing predator deterrent methods employed by herders to limit leopard 
predation are largely ineffective. The use of fires, flashlights and lamps, wind distractions, 
and the chanting of mantras did not significantly reduce predation rates. However, the use 
of noise distractions yielded a large decrease in predation rate, but the sample size of 
herders using this method is too small to draw any definite conclusions about this strategy. 
Therefore, future studies should be designed to determine if the use of aluminum sheets as 
a noise distraction significantly decreases predation rates. Moreover, using a greater 
number of predator deterrent techniques did not reduce predation rates.   
 
The failure of existing prevention methods underlines the importance of steel and wire 
protective cattle enclosures as a tool to reduce leopard predation on livestock and 
subsequently mitigate human-leopard conflict. The success of the enclosures donated as 
part of Project Leopard is undeniable. The results have demonstrated that with adequate 
maintenance, these cattle pens are extremely effective at preventing predatory attacks on 
livestock. Through the prevention of livestock losses, these enclosures generate substantial 
increases in the number of cattle per herder; subsequently creating significant increases in 
income. Furthermore, they have conservation benefits as it eliminates motives for 
retaliatory killings, and greatly reduces the number of leopards killed by herders.   
 
 
	  
	   25	  
Limitations  
The data collection was hindered by time constraints and difficulty of tracking down 
herders. Interviews were conducted during the dry season (June-August), a time during 
which cattle herders are somewhat nomadic, frequently relocating in search of vegetation 
and water to nourish their livestock. As a result, the sample size of 28 herders without 
protective enclosures interviewed in this study is relatively small, in comparison to the 
total population of over 200 cattle herders in the region. The study could be improved by 
interviewing a much larger sample population to increase the accuracy of results. 
 
Furthermore, as the interviews involved the disclosure of sensitive information, certain 
herders were unwilling to comply due to fears of prosecution by authorities, despite the 
guarantee that all personal information would remain confidential and findings would not 
be directly reported to the authorities. In general, interviewees were hesitant to answer the 
question regarding how many leopards they had killed in retaliation because killing a 
leopard, an endangered species, is illegal, and may result in high fines as well as a prison 
sentence. Even in cases where herders admitted to killing leopards, it is possible that the 
numbers were underreported due to fear. 
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Alternative Solutions and Policy Implications 
Despite the undisputable success of protective cattle enclosures as a tool to limit livestock 
depredation and human-leopard conflict, it is not a sustainable solution, due to the high 
cost of fabrication (LKR 70,000 or USD 500). Project Leopard lacks the funds to donate 
enclosures to the high population of cattle herders in the areas, and these herders cannot 
afford to purchase such an expensive product themselves. Moreover, safeguarding one 
herder’s livestock may threaten neighboring herders without protective enclosures as they 
may incur economic losses due to increased predation. Consequently, it is important to 
explore alternative solutions to mitigate human-leopard conflict in these areas. 
 
Small enclosures made out of wooden posts called bomas are widely used to protect 
livestock from predators in eastern Africa. These are similar to existing stick fence 
enclosures employed in the vicinity of Yala National Park, but are slightly more secure 
since wooden posts are larger and closer together. The cost of fabricating bomas is low in 
comparison to steel enclosures, but livestock still remain somewhat vulnerable to 
predators. However, research in Kenya has shown that high human activity around a boma 
can decrease predation rates (Ogada et al. 2003), although at a lesser degree than those 
achieved by steel protective enclosures in this study. Furthermore, if cattle herders were to 
widely adopt the use of bomas, increased deforestation and vegetation loss is inevitable as 
wooden posts are likely to be sourced from local trees. This could potentially result in 
adverse effects on an already fragile and important ecosystem. 
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The most direct short-term solution to decrease the number of leopards killed in retaliation 
by herders is to ban the sale of the poisonous carbofuran insecticide. Although limiting or 
eliminating access to poison is likely to result in fewer leopard deaths, this strategy does 
not provide a solution to the human-leopard conflict, as it does not protect herders’ 
livelihoods. A decline in killings may cause the leopard population to increase, which 
could subsequently increase predation rates on livestock and further jeopardize incomes of 
cattle herders. This study has shown that retaliatory killings are directly linked to high 
predation rates, therefore herders will eventually find alternative methods to kill leopards 
in retaliation for intensified predation. However, it is unlikely that the poison will be 
discontinued because there is high demand for the insecticide from the large population of 
agriculturalists in the area. Even in the event that the insecticide is banned, the product is 
likely to appear in informal markets, or products with similar chemical properties are likely 
to be sold instead. 
 
There is concern that administering policies to protect livelihoods of livestock herders is 
legitimizing an unlawful activity. Under the Flora and Fauna Protection Ordinance of Sri 
Lanka, it is illegal to graze cattle inside national parks. Despite living and setting up 
wooden livestock enclosures outside the national park, herders often release their cattle 
into national parks, where food and water is more abundant. Certain environmentalists 
have suggested relocating all livestock herders currently living in and around the Yala 
National Park buffer zone area. This solution is costly and complicated, and also raises 
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numerous social issues surrounding forced migration. Additionally, it is possible that 
livestock in buffer zones may be an important prey species integral to supporting a strong 
leopard population in the area, although further research is needed to support this premise. 
Subsequently, increased monitoring by park officials and stricter enforcement of park rules 
appears the best solution to prevent illegitimate cattle grazing inside the national park. 
 
Overall, the ideal policy solution would be to design a compensation scheme where 
herders receive compensation for livestock killed by leopards. A study in Botswana reveals 
that herders prefer to be paid a monetary replacement value rather than have the 
government replace their livestock (Mmopelwa & Mpolokeng 2008). In this system, 
herders report livestock losses due to leopard predation to the Department of Wildlife 
Conservation, who have to confirm if the animal was killed by a leopard, before 
distributing a compensation package to the herder. Providing adequate reimbursement is 
essential to preventing retaliatory killings, because if herders do not recover enough to 
sustain their livelihoods, they are still likely to persecute leopards. In the Chitwan National 
Park buffer zone in Nepal, compensation was initially 25% of the price of an animal, but 
was later raised to 50% after livestock herders complained that the initial compensation 
rate was too low (Thapa 2011). A similar plan can easily be implemented in the Yala 
National Park buffer zone area, designating a percentage of the park’s high revenue to be 
allocated towards compensation funding. The advantages of this policy are its relatively 
low cost, easy implementation, and its ability to safeguard herders’ incomes while 
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simultaneously conserving leopards. This benefits all stakeholders in neighboring 
communities, as the protection of leopards allows those in the safari economy (hotels, tour 
operators, jeep drivers, and wildlife trackers) to continue to thrive, while enabling herders 
to sustain their livelihoods. However, it may take a while for livestock herders to 
understand how the system works, and convincing the government to approve this scheme 
may be the greatest challenge. A key concern associated with this approach is that 
providing compensation may encourage herders to adopt an attitude that wildlife does not 
belong in areas where they live (Watson 2015). Furthermore, it is prohibited to graze cattle 
inside national parks and to live inside designated buffer zones, although these practices 
have been happening illegally for decades. Conservationists worry that compensation 
programs may give legal precedence for livestock herders to permanently live in these 
areas (Watson 2015). 
 
Finally, at a larger scale, it is vital to prevent unsustainable development in surrounding 
areas that impact Yala National Park. There were concerns that the rapid development of 
the nearby city of Hambantota, commenced under the regime of former president Mahinda 
Rajapakse, may be linked to increases in human-leopard conflict. Increased urbanization 
including the construction of a new airport, harbor, and motorways caused forest cover loss 
and forced pastoralists closer to edge areas of national parks in search of vegetation and 
water sources. Sri Lanka is fortunate that its version of human-leopard conflict occurs 
mainly in the form of livestock predation, and that leopard attacks on humans extremely 
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rare. However, as recently as July 2014, a leopard killed a woman who had entered a 
Protected Reserve to herd cattle in Nawalapitiya, in Sri Lanka’s Central Highlands 
(Shanmugarajah 2014). Meanwhile, leopard attacks on people have become a repeated 
occurrence in and around India’s Sanjay Gandhi National Park, a forested island inside the 
metropolis of Mumbai (Athreya et al. 2007). The implementation of other large-scale 
development projects in areas surrounding Yala National Park could result in Yala 
eventually becoming a forested island. If this level of encroachment were to occur, it will 
result in more frequent human-leopard interactions, and the lack of a buffer zone 
containing natural prey may increase the risk of leopard attacks on humans. Therefore, it is 
pivotal to thoroughly carry out robust Environmental Impact Assessments that fully 
consider social, economic and ecological impacts - including human-leopard risks - prior 
to the approval and commencement of any substantial development projects. Although the 
Rajapakse regime is over, and the new government has no intention of expanding the 
Hambantota Development Project, it is important for sustainability practitioners to remain 
aware that political and policy contexts will always have a major influence on leopard 
conservation and human-wildlife conflict. 
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Appendix A: Questionnaire used for Herders without Protective Cattle 
Enclosures 
 
QUESTIONNAIRE TO ASSESS CATTLE FARMERS’ EXPOSURE TO CONFLICT 
 
1. Name:      GPS Coordinates of Location: 
2. Number of Years as a cattle farmer in the area: 
 
3. Number of Cattle in Herd: 
 
4. Number of Cattle killed by leopards in past ____ years: 
 
5. Average Income (monthly or annual): 
 
 
6. Number of dependent family members: 
 
7. Number of Leopards killed (and how): 
 
 
8. Other attempted solutions to prevent leopard attacks: 
 
9. Willing to pay to maintain/reinforce pen: 
 
 
10. Other comments 
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Appendix B: Questionnaire used for Herders with Protective Cattle 
Enclosures 
 
QUESTIONNAIRE FOR FARMERS WITH EXISTING PENS 
Pen#:  Name:     GPS Location: 
 
1. Number of years as a cattle farmer in this area: 
2. Number of years since the cage was donated: 
3. Number of cattle killed by leopards before cage was installed: 
4. Number of cattle killed by leopards after cage was installed: 
5. Cage Condition and Issues: 
 
6. What (if anything) has been done to maintain/repair/reinforce the enclosure? 
 
7. Average monthly income prior to installation of enclosure? 
8. Average monthly income after installation of enclosure? 
9. What other methods are used to keep leopards away? 
 
10. How many leopards have you killed before/after the pen was installed 
11. Are leopards still present on your farm? 
12. How do you feel about the leopard? 
13. By how much has the herd increased after installation of the enclosure? 
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